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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an additive for engine cooling water 
preventing a deterioration of a rust-preventive agent in engine cooling 
water by a far infrared radiation effect and inducing a rust-preventive 
effect an undiluted solution for engine cooling water, and engine cooling 

SOLUTION: This engine cooling water uses as engine cooling water, 
activated water to which nonfreezing ethylene glycol and rocks with a mean 

particle diameter crushed to 10 fim or below irradiated with far infrared ray • &Hf.irZ 

are applied. Thereby, water is electrolyzed into H+ ions and OH- ions by a ; , : 

momentary reaction between rocks and water, a hydrogen ion film is formed .( 

the surface of a pipe wall by the activated H+ ions, contact with '^'ZZZ^r^^ ''"^''''^'^p^'J^Tt 

Tosive gas such as dissolved oxygen and residual chlorine in water can ,,..-H' prw^T OH HH 



e gas such as dissolved oxygen and residual chlorine in water 
be prevented, and oxidation corrosion can be prevented. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

Activation water with which a part of water molecule was ionized. 

It has the rock by which the far infrared rays with which mean particle diameter mixed in this activation water was ****(ed) by 
10 micrometers or less are emitted. 

The additive for engine cooling water characterized by things. 
[Claim 2] 

It is the natural rock by which said rock uses Si02 and aluminum 203 as a principal component, and carries out little content of 
Fe 203, Na20, K20, MgO, and others. 

The additive for engine cooling water according to claim 1 characterized by things. 
[Claim 3] 

It is 1200 degrees or more and said rock was formed into the baking ceramic. 

The additive for engine cooling water according to claim 1 or 2 characterized by things. 

[Claim 4] 

Addition liquid for giving nonfreezing to the cooling water with which a part of water molecule was ionized. 

It has the rock by which the far infrared rays with which mean particle diameter mixed in this addition liquid was ****(ed) by 10 
micrometers or less are emitted. 

The undiluted solution for engine cooling water characterized by things. 
[Claim 5] 

It is the natural rock by which said rock uses Si02 and aluminum 203 as a principal component, and carries out little content of 
Fe 203, Na20, K20, MgO, and others. 

The undiluted solution for engine cooling water according to claim 4 characterized by things. 
[Claim 6] 

It is 1 200 degrees or more and said rock was formed into the baking ceramic. 

The undiluted solution for engine cooling water according to claim 4 or 5 characterized by things. 

[Claim 7] 

Activation water with which a part of water molecule was ionized. 

The rock by which the far infrared rays with which mean particle diameter mixed in this activation water was ****(ed) by 10 
micrometers or less are emitted, 

It has the antifreezing solution mixed in said activation water. 
Engine cooling water characterized by things. 
[Claim 8] 

It is the natural rock by which said rock uses Si02 and aluminum 203 as a principal component, and carries out little content of 
Fe 203, Na20, K20, MgO, and others. 

Engine cooling water according to claim 8 characterized by things. 
[Claim 9] 

It is 1 200 degrees or more and said rock was formed into the baking d 
Engine cooling water according to claim 8 or 9 characterized by things. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to engine cooling water at the undiluted solution list for the additive for engine cooling water, and engine 
cooling water. Engine cooling water is started at the undiluted solution list for the additive for engine cooling water, and engine 
cooling water which circulates the inside of a radiator as an object for cooling of engines, such as an automobile, a marine vessel, 
and a generator, in detail and which was excellent in the rust-proofing effectiveness. 
[0002] 

[Description of the Prior Art] 

In order to keep constant the temperature of the engine which repeats combustion and explosion at an elevated temperature, the 
cooling water used with the water-cooled mold engine carried in a car, a marine vessel, a generator, etc. carries out heat 
dissipation cooling of the heat of a combustion chamber which received cooling water outside immediately through and here with 
another radiator, and is made to circulate through it again conventionally. 
[0003] 

then , what blended ethylene glycol as the antifreezing solution on the need of suppress generating of the rust by raise thermal 
conductivity in order to fully demonstrate the function of cooling water , or prevent freezing , and circulate through internal 
channels , such as iron and aluminum , over long duration , and blended the phosphate system matter , a defoaming agent , etc. 
as a rusr-proofer , and the so-called LLC ( long life coolant liquid ) be dilute with water , and it be consider as engine cooling 

[0004] 

Here, a metal combines with oxygen and corrosive action is cut, combines the phosphate as a rusi— proofer with a metal more 
strongly than oxygen, and intercepts association with oxygen by generating a rust-proofing coat to a surface of metal. 
[0005] 

However, degradation of a rusr-proofer being removed from a surface of metal arises as it circulates through internal channels, 
such as iron and aluminum, over a long period of time, and the problem on which corrosion advances arises from there. If a rusr- 
proofer is newly added at this time, although progress of corrosion is a pile stop **** thing, it will also become the cause of 
separating by degradation of the rusr-proofer thrown in in early stages, and precipitating. Moreover, it combines with a part for 
calcium, and phosphate becomes calcium phosphate, serves as a lifting and cone matter in precipitate, and also becomes the 
cause of packing a radiator. 
[0006] 

Therefore, for the cooling water polluted with the sediment and the chemical of rust and a scale although the actual condition 
was exchanging every year [ about ] by the business-use car, and having exchanged cooling water in the private vehicle every 
about two years, become industrial waste, and processing cost becomes high in this processing, or the problem which is not 
desirable is ** on an environment. 
[0007] 

Then, the process which forms supply coolant liquid and a used coolant reservoir in order to rework without discarding said 
polluted cooling water, The process which operates feeding structure, and supply coolant liquid is moved [ process ] into a 
coolant path from the source of a coolant, and makes a used coolant flow into reservoir structure from a coolant path by this, a 
used coolant is processed chemically, a metal and other contaminations are removed from a coolant, and there is a method of 
having the process which makes processed coolant liquid usable as supply coolant liquid by this (patent reference 1 reference — 
). 

[0008] 

[Patent reference 1] 

JP.6-1 6721 7,A (refer to epitome.) 

[0009] 

[Problem(s) to be Solved by the Invention] 

However, by the approach of reworking said cooling water, there is a problem which the equipment which processes the used 
coolant liquid in a reservoir chemically, and removes a metal or other contaminations from used coolant liquid is needed, and 
must spend time amount on the reprocessing. 

Furthermore, a rusr-proofer and the antifreezing solution must be again fed into the cooling water which carried out 
reprocessing, and there is a problem which serves as the cost high by the charge of rework and new coolant liquid. 
[0010] 

This invention aims at providing with engine cooling water the undiluted solution list for the additive for engine cooling water, and 
engine cooling water which occurs the rust-proofing effectiveness while it is originated in view of the above point and it prevents 
degradation of the rusr-proofer in engine cooling water according to a far-infrared operation. 
[0011] 

[Means for Solving the Problem] 

In order to attain the above-mentioned object, the additive for engine cooling water concerning this invention is equipped with 
the activation water with which a part of water molecule was ionized, and the rock by which the far infrared rays with which 
mean particle diameter mixed in this activation water was ****(ed) by 10 micrometers or less are emitted. 
[0012] 

Although an ordinary waterworks may be used as it is, generally the water used for engine cooling uses the ethylene glycol for 
giving nonfreezing to water as a principal component, dilutes with a waterworks the undiluted solution for engine cooling water 
which blended the rusr-proofer and **** agent for giving this anti-corrosiveness, and is used as engine cooling water. The 
dilution ratio in this case changes according to the atmospheric temperature of the winter for every area, for example, in the 
case of the Kyushu district, it is the rate of the water 60:undiluted solution 40 in general. 
[0013] 

Here the additive for engine cooling water of this invention By adding to the engine cooling water with which said nonfreezing and 
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anti-corrosiveness were given Water is electroly2ed into H+ ion and OH-ion by the momentary reaction of the rock and water by 
which the far infrared rays ****( e d) by 1 0 micrometers or less are emitted. Activated H+ ion forms a hydrogen ion coat on the 
surface of a tube wall, prevents contact to corrosive gas. such as underwater dissolved oxygen and residual chlorine, and 
prevents oxidation corrosion. 
[0014] 

With moreover, the activation water with which a part of water molecule was ionized The activation water with which high voltage 
direct current electrostatic potential is added to water, and a part of water molecule is ionized, The activation water with which a 
part of water molecule is ionized by contacting water in the mineral which emits far infrared rays, Or there is activation water by 
which a part of water molecule is ionized with the energy generated when water crosses at a right angle to line of magnetic force. 
It works on underwater ion with the energy by magnetism or far infrared rays, ionization of water is promoted, and the low water 
ensemble of the activation which wore the charge of minus till then will be in the high condition of the activation by which it was 
plus electrified. In this activation water, the activity of algae, a fungus, etc. is also inactivated and effectiveness, such as a scum, 
and control, clearance of scale slime, can be acquired. 
[0015] 

Therefore, ionization of engine cooling water will be promoted, the ethylene glycol as the antifreezing solution contained in engine 
cooling water by this and degradation of a rusr-proofer and a **** agent are prevented, and maintaining the rust-proofing 
effectiveness according to the synergistic effect of activation water and the powder rock by which far infrared rays are emitted, 
is continued. 
[0016] 

Moreover, the undiluted solution for engine cooling water concerning this invention is equipped with the rock by which the far 
infrared rays with which mean particle diameter mixed in the addition liquid and this addition liquid for giving nonfreezing to the 
cooling water with which a part of water molecule was ionized was ****(ed) by 1 0 micrometers or less are emitted. 
[0017] 

Here, the undiluted solution for engine cooling water of this invention is activated so that the molecule of ethylene glycol may 
ionize as the antifreezing solution, and it uses as the undiluted solution for engine cooling water what mixed the rock by which 
the far infrared rays with which the mean diameter was ****(ed) by 10 micrometers or less to this undiluted solution are emitted. 

By diluting this undiluted solution for engine cooling water with a waterworks, and using it as engine cooling water (water 60: in 
for example, the case of the Kyushu district in general the undiluted solution 40 comparatively) Water is electrolyzed into H+ ion 
and OH-ion by the momentary reaction of the rock and water by which the far infrared rays ****(ed) by 1 0 micrometers or less 
are emitted. Activated H+ ion forms a hydrogen ion coat in a front face at a tube wall, prevents contact to corrosive gas, such as 
underwater dissolved oxygen and residual chlorine, and prevents oxidation corrosion. 
[0018] 

Furthermore, it works on underwater ion with the energy by magnetism or far infrared rays, and ionization of water is promoted, 
and ionization of engine cooling water will be promoted by the synergistic effect of the activation water plus electrified and the 
powder rock by which far infrared rays are emitted, and the low water ensemble of the activation which wore the charge of minus 
till then prevents degradation of the antifreezing solution contained in engine cooling water by this, and becomes possible 
[ continuing maintaining the rust-proofing effectiveness ]. 
[0019] 

Moreover, the engine cooling water concerning this invention is equipped with the activation water with which a part of water 
molecule was ionized, and the rock by which the far infrared rays with which mean particle diameter mixed in this activation 
water was ****(ed) by 10 micrometers or less are emitted in the addition liquid for giving nonfreezing to cooling water. 
[0020] 

The engine cooling water of this invention here by using the activation water with which the rock by which the far infrared rays 
with which the ethylene glycol and mean particle diameter as nonfreezing were ****(ed) by 10 micrometers or less are emitted 
was given as engine cooling water Water is electrolyzed into H+ ion and OH-ion by the momentary reaction of the rock and water 
by which the far infrared rays ****(ed) by 10 micrometers or less are emitted. Activated H+ ion forms a hydrogen ion coat in a 
front face at a tube wall, prevents contact to corrosive gas, such as dissolved oxygen and residual chlorine, and prevents 
oxidation corrosion. 
[0021] 

Furthermore, ionization of engine cooling water will be promoted by the synergistic effect of activation water and rock powder, 
degradation of the antifreezing solution contained in engine cooling water by this is prevented, and it becomes possible to 
continue maintaining the rust-proofing effectiveness. 
[0022] 

The effect by the blinding in equipment or wear does not occur without powder precipitating within a circulation cooling system 
by ****(j ng ) particle size of the rock used here to 10 micrometers or less. Moreover, by considering as impalpable powder, 
surface area increases and the radiant efficiency of far infrared rays also becomes high. 

In addition, when particle size of a rock is set to 0.2 micrometers or less, it becomes colloid, and it does not precipitate at all and 

the electrolysis effectiveness by the reaction with water becomes very high. 

[0023] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained taking a drawing into consideration, and an understanding of this 

invention is presented with it. 

[0024] 

The additive for engine cooling water which applied this invention serves as the activation water 4 with which a part of water 
molecule was ionized by circulating compulsorily the waterworks contained in a tank 2 as shown in drawin g 1 through activation 
equipment 1 with a pump 3. 

This activation equipment grinds "*****♦" as the tourmaline and far-infrared emission as electrical energy emission, and it is 
equipment with a particle size of about 3-1 0mm sintered spherically, and by the inside of this equipment contacting a waterworks 
or ethylene glycol compulsorily, according to electrical energy and a far-infrared operation, a part of water molecule is ionized 
inside a cylindrical cup. and it is activated. 
[0025] 
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It is desirable although the natural rock which uses Si02 and aluminum 203 as a principal component, and carries out little 
content of Fe 203, Na20, K20. MgO. and others as a rock which emits far infrared rays is used. The rock called "***+**" as a 
natural rock of such a component by the thermal denaturation rock produced, for example by the Higashi-Usuki, Miyazaki County 
is known. It is thought that this "******'' was generated by volcanic activity, and little examples of analysis, such as K02:2.5\ 
MgO:2.4%, other CaO, Ti02 and MnO(s), and P205, are acquired as an example of a presentation Si02:66.9%. aluminum203:13.8%. 
Fe203:5.2%. and Na20:3.6%. 
[0026] 

And the rock of said presentation is formed into a baking ceramic at 1 200 degrees C, and it considers as the far-infrared 
radiation powder which ground this to the ultrafine particle with a particle size of 0.5 micrometers. Here, it becomes possible by 
forming a rock into a baking ceramic at 1200 degrees C to acquire the effectiveness which far-infrared radiation powder stops 
being able to oxidize easily, and component change does not take place by this, but continues far-infrared radiation in eternal. 
Moreover, the effect by the blinding into equipment or wear does not occur, without the far-infrared powder of a precipitation 
condition floating into liquid at the time of engine start up. and being able to perform homogeneous mixing to cooling water within 
the circulation cooling system formed in the perimeter of an engine, and precipitating by considering as far-infrared powder with 
a particle size of 0.5 micrometers. 
[0027] 

Then, said far-infrared radiation powder is mixed in the addition liquid which activated the waterworks with said activation 
equipment. That is, the rate of mixing of the far-infrared radiation powder in engine cooling water serves as range where 0.05 - 
0.1 % of the weight is desirable, the effectiveness of the improvement in combustion efficiency by this rate of mixing being less 
than 0.05% is not acquired, but effectiveness will be saturated even if it makes it mix across 0.1% of another side. It follows, for 
example, is usually about 4000 cc - about 8000 cc of amount of water of the engine cooling water of an automobile, and when 
the rate of mixing of far-infrared radiation powder is made into 0.05 % of the weight, amount of water is set to 8000gx0.05%-4g by 
8000 cc. Moreover, when the rate of mixing of far-infrared radiation powder is made into 0.1 % of the weight, amount of water 
serves as a 8000gx0.1%=8g formula in 8000 cc. 
[0028] 

Moreover, as the ethylene glycol as the antifreezing solution was mentioned above in drawing 1 , a molecule ionizes and activates 
the undiluted solution for engine cooling water which applied this invention by carrying out circulation contact compulsorily 
through activation equipment 1 . And the rate of mixing of the far-infrared radiation powder mentioned above to this antifreezing 
solution (% of the weight) is made into x (0.05-0.1) (dilution scale factor of an undiluted solution). 
[0029] 

Here, the dilution scale factor of an undiluted solution points out the dilution scale factor in the case of diluting the undiluted 
solution for engine cooling water of this invention with a waterworks as cooling water of an automobile engine. As this dilution 
scale factor was mentioned above, it changes according to the atmospheric temperature of the winter for every area, for 
example, in the case of the Kyushu district, is the rate (dilution ratio 2.5) of the water 60:undiluted solution 40 in general. 
Therefore, in the case of the Kyushu district, the rate of mixing of the far-infrared radiation powder to an undiluted solution 
becomes with the range where 0.0025 - 0.25 % of the weight is desirable. By making far-infrared radiation powder mix in this 
range, when an undiluted solution is diluted 2.5 times, the rate of mixing of the far-infrared radiation in cooling water becomes 
0.05-0.1 % of the weight 
[0030] 

Moreover, the engine cooling water which applied this invention sets to about 7:3 the mixed rate of the activation water activated 
compulsorily through the waterworks by the activation equipment 1 mentioned above in drawing 1 , and the ethylene glycol as the 
antifreezing solution, and makes the rate of mixing of far-infrared radiation powder 0.05 - 0.1 % of the weight to the mixed liquor 
of this activation water and ethylene glycol. 

In addition, the same effectiveness can be acquired even when activated compulsorily through the mixed liquor of a waterworks 

and ethylene glycol to activation equipment. 

[0031] 

As long as the waterworks, such as ionizing a part, and the antifreezing solution of a water molecule are activable with the energy 
generated when water crosses at a right angle to line of magnetic force with the magnet which activation equipment not 
necessarily grinds as the tourmaline and far-infrared emission as electrical energy emission, and the need of being 

equipment with a particle size of about 3-1 0mm sintered spherically does not have here, for example, was formed in the pipe, you 
may be what kind of thing. 
[0032] 

Moreover, even when there is nothing and atmospheric temperature falls below the freezing point like winter or a cold district, if 
it does not have an adverse effect on an environment like alcohol, it is [ that what is necessary is just that in which engine 
cooling water does not freeze over ] much more desirable [ the need that the antifreezing solution is not necessarily ethylene 
glycol ]. 
[0033] 

Next, the rust prevention of engine cooling water is explained to the undiluted solution list for the additive for engine cooling 
water, and engine cooling water which applied this invention to drawing 2 . 

The water and the far-infrared radiation powder in the circulation cooling pipe 5 react momentarily, and water causes 

electrolysis. The science type when causing this electrolysis is H2 0->H++OH-, and hydrogen will occur. 

[0034] 

This hydrogen gas will remove the so-called rust with which the metaled tubing front face oxidized, will become still more active 
[ a hydrogen ion (H+) ], and will form a hydrogen ion coat in a tube wall side. It becomes possible for this hydrogen ion coat to 
protect contact to corrosive gas, such as underwater dissolved oxygen and residual chlorine, and ******, and to prevent 
generating of the rust by oxidation. 
[0035] 

Moreover, underwater, a hydroxide ion (OH-) occurs in a large quantity, PH increases by this and an anion called hydroxyl ion 
(H302-) occurs. Thereby, engine cooling water is denaturalizing in weak ARUKARU ion water without the activated impurity, 
degradation of a rusr-proofer and the antifreezing solution is prevented and the stable rust-proofing effectiveness is made to 
maintain with the additive for engine cooling water. 
[0036] 
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Furthermore, while preventing degradation of the antifreezing solution, the synergistic effect of activation water and far-infrared 
radiation powder protects clearance of rust, and generating of rust, and the stable rust-proofing effectiveness is made to 
maintain in the undiluted solution for engine cooling water, and engine cooling water. 
[0037] 

Moreover, in drawing_3 and drawing 4 . other operation effectiveness by this invention is explained. 

The circulation cooling pipe 5 internal-surface side prepared in the engine cylinder block 6 serves as an anode plate with a 
hydrogen ion, as mentioned above. 

Since the oxygen in the gaseous mixture of the gasoline inhaled in the cylinder combustion chamber 7 on the other hand and air 
is an anion, the inside of the cylinder combustion chamber 7 serves as cathode. Consequently, a current arises from the 
circulation cooling pipe 5 side into the cylinder combustion chamber 7, and with this electrical energy, high-speed molecular 
motion is subdivided in the mixed gas in the cylinder combustion chamber 7, and it subdivides the cluster of the gaseous mixture 
to all the corners in a lifting and the cylinder combustion chamber 7 in an instant. It is expected that the mixed gas in this 
subdivided cylinder combustion chamber 7 becomes easy to burn, and combustion efficiency increases. 
[0038] 

Then, the undiluted solution for engine cooling water of this invention mentioned above was diluted with the waterworks 2.5 
times, and the fuel consumption after an average of 1,200km transit of Nissan Primera (gasoline-powered vehicle):moons in the 
case where it pours in as engine cooling water with a displacement of 1 990 cc, and the case where a commercial long life coolant 
is used as it was as an undiluted solution for engine cooling water was measured. The measurement result is shown in a table 1. 
[0039] 
[A table 1] 





7. 7 5km/l 




8. 9 5km/l 


is] ± m 


15. 5 2% 



[0040] 

After pouring in the undiluted solution for engine cooling water of this invention from the measurement result of a table 1 , with 
the average for one month, 8.94% of elongation is shown, and after two months, if it guesses from 1 5.52% and large elongation 
being shown also with the average for 1 8.1 7% and two months, six months after, that out of which 25% or more of improvement 
effect comes can be presumed. 
[0041] 

Moreover, the result of having measured exhaust gas ****** of C02 (carbon dioxide), CO (carbon monoxide), HC (hydrocarbon), 
and NOx (nitrogen oxides) in the exhaust gas at the time of the idling of the engine after pouring in the undiluted solution for 
engine cooling water of this invention and per minute 1 ,500 revolution with the subcompact used in a table 1 is shown in a table 

2. 

[0042] 
[A table 2] 





Ku>yp# 


1 . 5 0 0 @$e/# 


coa (-mmm) 


3 0. 0 % 


3 6. 3 % 


co c-BHb&Hi) 


18. 2% 


5 6. 0 % 


H C (£Hb7Kift) 


5 6. O % 


7 0. 5% 


nox mmmtwn 


14. 1 % 


5 7. 5 % 



[0043] 

****** of the various exhaust gas at the time of an idling are 1- 30.0% of COs, CO=18.2%, HC=56.0%, and NOx-14.1%, and serve 
as 2= 36.3% of COs, CO=56.0%, HC=70.5%, NOx=57.5%, and improvement in ****** of various large exhaust gas from the 
measurement result of a table 2 in the time of per minute 1 .500 revolution (at the time of transit). It became clear that the 
depressor effect of the harmful exhaust gas at the time of transit could be acquired by this result. 

Moreover, as for various kinds, the discharge of exhaust gas is decreasing by the depressor effect of fuel consumption, and since 
it is thought that control also with the discharge of PM (particulate matter) equivalent to the part (15% or more) by which fuel 
consumption has been improved is carried out even if it sees from the coking condition of an exhaust pipe, although 
measurement has not been carried out, it is surmised that the same result also as the demonstration in a diesel rolling stock will 
be obtained from now on. 
[0044] 

In addition, although the undiluted solution for engine cooling water of this invention was used in the comparative experiments in 
said table 1 - a table 3, even when the additives for engine cooling water and engine cooling water of this invention other than 
this undiluted solution for engine cooling water were used, the almost same measurement result was able to be obtained. 
[0045] 

[Effect of the Invention] 

As stated above, after activating the undiluted solution for engine cooling water or engine cooling water for giving addition liquid 
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or nonfreezing according to this invention, by making the powder which ****(ed) the rock which emits far infrared rays in mean 
particle diameter of 10 micrometers or less mix, according to the synergistic effect with activation water, a hydrogen ion coat is 
formed in a cooling pipe internal surface, and clearance and the prolonged rust-proofing effectiveness of rust are acquired. 
[0046] 

By using the powder which ****(ed) the natural rock which used Si02 and aluminum 203 as the principal component as far- 
infrared radiation powder in mean particle diameter of 10 micrometers or less The effect by the blinding in equipment or wear 
does not occur without the increment in surface area being able to raise the radiant efficiency of far infrared rays, and there 
being few required amounts of mixing to cooling water, ending by this, and being able to perform homogeneous mixing to cooling 
water, and precipitating within a circulation cooling system. 
[0047] 

Moreover, a current arises to a cylinder combustion chamber with a hydrogen ion in a cooling pipe internal surface, and with this 
electrical energy, high-speed molecular motion is subdivided in the mixed gas of a cylinder combustion chamber, and it subdivides 
the cluster of the gaseous mixture to all the corners of a lifting and a cylinder combustion chamber in an instant. When the mixed 
gas of this subdivided cylinder combustion chamber becomes easy to burn and combustion efficiency increases, the 
effectiveness that the improvement in fuel consumption and harmful exhaust gas decrease remarkably is acquired. 
[Brief Description of the Drawings] 

[Drawin g 1] It is the explanatory view showing an example of the generation method of the activation water in this invention. 
[Drawing 2] It is the explanatory view showing the rust prevention of this invention. 
[ Drawing 3] It is the explanatory view showing the outline of a water cooling type engine. 
[Drawing 4] It is a partial amplification explanatory view in drawing 3 . 
[Description of Notations] 

1 Activation Equipment 

2 Tank 

3 Pump 

4 Activation Water 

5 Circulation Cooling Pipe 

6 Cylinder Block 

7 Cylinder Combustion Chamber 



[Translation done.] 
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[Field of the Invention] 

This invention relates to engine cooling water at the undiluted solution list for the additive for engine cooling water, and engine 
cooling water. Engine cooling water is started at the undiluted solution list for the additive for engine cooling water, and engine 
cooling water which circulates the inside of a radiator as an object for cooling of engines, such as an automobile, a marine vessel, 
and a generator, in detail and which was excellent in the rust-proofing effectiveness. 
[0002] 



[Translation done.] 
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PRIOR ART 

[Description of the Prior Art] 

In order to keep constant the temperature of the engine which repeats combustion and explosion at an elevated temperature, the 
cooling water used with the water-cooled mold engine carried in a car, a marine vessel, a generator, etc. carries out heat 
dissipation cooling of the heat of a combustion chamber which received cooling water outside immediately through and here with 
another radiator, and is made to circulate through it again conventionally. 
[0003] 

then , what blended ethylene glycol as the antifreezing solution on the need of suppress generating of the rust by raise thermal 
conductivity in order to fully demonstrate the function of cooling water , or prevent freezing , and circulate through internal 
channels , such as iron and aluminum , over long duration , and blended the phosphate system matter , a defoaming agent , etc. 
as a rusr-proofer , and the so-called LLC ( long life coolant liquid ) be dilute with water , and it be consider as engine cooling 

[oooV 

Here, a metal combines with oxygen and corrosive action is cut, combines the phosphate as a rusr-proofer with a metal more 
strongly than oxygen, and intercepts association with oxygen by generating a rust-proofing coat to a surface of metal. 
[0005] 

However, degradation of a rusr-proofer being removed from a surface of metal arises as it circulates through internal channels, 
such as iron and aluminum, over a long period of time, and the problem on which corrosion advances arises from there. If a rusr- 
proofer is newly added at this time, although progress of corrosion is a pile stop **** thing, it will also become the cause of 
separating by degradation of the rusr-proofer thrown in in early stages, and precipitating. Moreover, it combines with a part for 
calcium, and phosphate becomes calcium phosphate, serves as a lifting and cone matter in precipitate, and also becomes the 
cause of packing a radiator. 
[0006] 

Therefore, for the cooling water polluted with the sediment and the chemical of rust and a scale although the actual condition 
was exchanging every year [ about ] by the business-use car. and having exchanged cooling water in the private vehicle every 
about two years, become industrial waste, and processing cost becomes high in this processing, or the problem which is not 
desirable is ** on an environment. 
[0007] 

Then, the process which forms supply coolant liquid and a used coolant reservoir in order to rework without discarding said 
polluted cooling water. The process which operates feeding structure, and supply coolant liquid is moved [ process ] into a 
coolant path from the source of a coolant, and makes a used coolant flow into reservoir structure from a coolant path by this, a 
used coolant is processed chemically, a metal and other contaminations are removed from a coolant, and there is a method of 
having the process which makes processed coolant liquid usable as supply coolant liquid by this (patent reference 1 reference — 
). 

[0008] 

[Patent reference 1] 
JP.6-167217.A (refer to epitome.) 
[0009] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 

As stated above, after activating the undiluted solution for engine cooling water or engine cooling water for giving addition liquid 
or nonfreezing according to this invention, by making the powder which ****(ed) the rock which emits far infrared rays in mean 
particle diameter of 10 micrometers or less mix, according to the synergistic effect with activation water, a hydrogen ion coat is 
formed in a cooling pipe internal surface, and clearance and the prolonged rust-proofing effectiveness of rust are acquired, 
[0046] 

By using the powder which ****(ed) the natural rock which used Si02 and aluminum 203 as the principal component as far- 
infrared radiation powder in mean particle diameter of 10 micrometers or less The effect by the blinding in equipment or wear 
does not occur without the increment in surface area being able to raise the radiant efficiency of far infrared rays, and there 
being few required amounts of mixing to cooling water, ending by this, and being able to perform homogeneous mixing to cooling 
water, and precipitating within a circulation cooling system. 
[0047] 

Moreover, a current arises to a cylinder combustion chamber with a hydrogen ion in a cooling pipe internal surface, and with this 
electrical energy, high-speed molecular motion is subdivided in the mixed gas of a cylinder combustion chamber, and it subdivides 
the cluster of the gaseous mixture to all the corners of a lifting and a cylinder combustion chamber in an instant. When the mixed 
gas of this subdivided cylinder combustion chamber becomes easy to burn and combustion efficiency increases, the 
effectiveness that the improvement in fuel consumption and harmful exhaust gas decrease remarkably is acquired. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

However, by the approach of reworking said cooling water, there is a problem which the equipment which processes the used 
coolant liquid in a reservoir chemically, and removes a metal or other contaminations from used coolant liquid is needed, and 
must spend time amount on the reprocessing. 

Furthermore, a rusr-proofer and the antifreezing solution must be again fed into the cooling water which carried out 
reprocessing, and there is a problem which serves as the cost high by the charge of rework and new coolant liquid. 
[0010] 

This invention aims at providing with engine cooling water the undiluted solution list for the additive for engine cooling water, and 
engine cooling water which occurs the rust-proofing effectiveness while it is originated in view of the above point and it prevents 
degradation of the rusr-proofer in engine cooling water according to a far-infrared operation. 
[0011] 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] 

In order to attain the above-mentioned object, the additive for engine cooling water concerning this invention is equipped with 
the activation water with which a part of water molecule was ionized, and the rock by which the far infrared rays with which 
mean particle diameter mixed in this activation water was ****(ed) by 10 micrometers or less are emitted. 
[0012] 

Although an ordinary waterworks may be used as it is. generally the water used for engine cooling uses the ethylene glycol for 
giving nonfreezing to water as a principal component, dilutes with a waterworks the undiluted solution for engine cooling water 
which blended the rusr-proofer and **** agent for giving this anti-corrosiveness, and is used as engine cooling water. The 
dilution ratio in this case changes according to the atmospheric temperature of the winter for every area, for example, in the 
case of the Kyushu district, it is the rate of the water 60:undiluted solution 40 in general. 
[0013] 

Here the additive for engine cooling water of this invention By adding to the engine cooling water with which said nonfreezing and 
anti-corrosiveness were given Water is electrolyzed into H+ ion and OH-ion by the momentary reaction of the rock and water by 
which the far infrared rays ****(ed) by 10 micrometers or less are emitted. Activated H+ ion forms a hydrogen ion coat on the 
surface of a tube wall, prevents contact to corrosive gas, such as underwater dissolved oxygen and residual chlorine, and 
prevents oxidation corrosion. 
[0014] 

With moreover, the activation water with which a part of water molecule was ionized The activation water with which high voltage 
direct current electrostatic potential is added to water, and a part of water molecule is ionized, The activation water with which a 
part of water molecule is ionized by contacting water in the mineral which emits far infrared rays, Or there is activation water by 
which a part of water molecule is ionized with the energy generated when water crosses at a right angle to line of magnetic force. 
It works on underwater ion with the energy by magnetism or far infrared rays, ionization of water is promoted, and the low water 
ensemble of the activation which wore the charge of minus till then will be in the high condition of the activation by which it was 
plus electrified. In this activation water, the activity of algae, a fungus, etc. is also inactivated and effectiveness, such as a scum, 
and control, clearance of scale slime, can be acquired. 
[0015] 

Therefore, ionization of engine cooling water will be promoted, the ethylene glycol as the antifreezing solution contained in engine 
cooling water by this and degradation of a rusr-proofer and a **** agent are prevented, and maintaining the rust-proofing 
effectiveness according to the synergistic effect of activation water and the powder rock by which far infrared rays are emitted, 
is continued. 
[0016] 

Moreover, the undiluted solution for engine cooling water concerning this invention is equipped with the rock by which the far 
infrared rays with which mean particle diameter mixed in the addition liquid and this addition liquid for giving nonfreezing to the 
cooling water with which a part of water molecule was ionized was ****(ed) by 1 0 micrometers or less are emitted. 
[0017] 

Here, the undiluted solution for engine cooling water of this invention is activated so that the molecule of ethylene glycol may 
ionize as the antifreezing solution, and it uses as the undiluted solution for engine cooling water what mixed the rock by which 
the far infrared rays with which the mean diameter was ****(ed) by 10 micrometers or less to this undiluted solution are emitted. 

By diluting this undiluted solution for engine cooling water with a waterworks, and using it as engine cooling water (water 60: in 
for example, the case of the Kyushu district in general the undiluted solution 40 comparatively) Water is electrolyzed into H+ ion 
and OH-ion by the momentary reaction of the rock and water by which the far infrared rays ****(ed) by 10 micrometers or less 
are emitted. Activated H+ ion forms a hydrogen ion coat in a front face at a tube wall, prevents contact to corrosive gas, such as 
underwater dissolved oxygen and residual chlorine, and prevents oxidation corrosion. 
[0018] 

Furthermore, it works on underwater ion with the energy by magnetism or far infrared rays, and ionization of water is promoted, 
and ionization of engine cooling water will be promoted by the synergistic effect of the activation water plus electrified and the 
powder rock by which far infrared rays are emitted, and the low water ensemble of the activation which wore the charge of minus 
till then prevents degradation of the antifreezing solution contained in engine cooling water by this, and becomes possible 
[ continuing maintaining the rust-proofing effectiveness ]. 
[0019] 

Moreover, the engine cooling water concerning this invention is equipped with the activation water with which a part of water 
molecule was ionized, and the rock by which the far infrared rays with which mean particle diameter mixed in this activation 
water was ****(ed) by 10 micrometers or less are emitted in the addition liquid for giving nonfreezing to cooling water. 
[0020] 

The engine cooling water of this invention here by using the activation water with which the rock by which the far infrared rays 
with which the ethylene glycol and mean particle diameter as nonfreezing were ****(ed) by 10 micrometers or less are emitted 
was given as engine cooling water Water is electrolyzed into H+ ion and OH-ion by the momentary reaction of the rock and water 
by which the far infrared rays ****(ed) by 1 0 micrometers or less are emitted. Activated H+ ion forms a hydrogen ion coat in a 
front face at a tube wall, prevents contact to corrosive gas, such as dissolved oxygen and residual chlorine, and prevents 

[0021*]°" COrrOS ' 0n ' 

Furthermore, ionization of engine cooling water will be promoted by the synergistic effect of activation water and rock powder, 
degradation of the antifreezing solution contained in engine cooling water by this is prevented, and it becomes possible to 
continue maintaining the rust-proofing effectiveness. 
[0022] 

The effect by the blinding in equipment or wear does not occur without powder precipitating within a circulation cooling system 
by ****(j ng ) particle size of the rock used here to 1 0 micrometers or less. Moreover, by considering as impalpable powder. 
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surface area increases and the radiant efficiency of far infrared rays also becomes high. 

In addition, when particle size of a rock is set to 0.2 micrometers or less, it becomes colloid, and it does not precipitate at all and 

the electrolysis effectiveness by the reaction with water becomes very high. 

[0023] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained taking a drawing into consideration, and an understanding of this 

invention is presented with it. 

[0024] 

The additive for engine cooling water which applied this invention serves as the activation water 4 with which a part of water 
molecule was ionized by circulating compulsorily the waterworks contained in a tank 2 as shown in drawin g 1 through activation 
equipment 1 with a pump 3. 

This activation equipment grinds "***+**" as the tourmaline and far-infrared emission as electrical energy emission, and it is 
equipment with a particle size of about 3-1 0mm sintered spherically, and by the inside of this equipment contacting a waterworks 
or ethylene glycol compulsorily, according to electrical energy and a far-infrared operation, a part of water molecule is ionized 
inside a cylindrical cup, and it is activated. 
[0025] 

It is desirable although the natural rock which uses Si02 and aluminum 203 as a principal component, and carries out little 
content of Fe 203, Na20, K20, MgO, and others as a rock which emits far infrared rays is used. The rock called as a 

natural rock of such a component by the thermal denaturation rock produced, for example by the Higashi-Usuki. Miyazaki County 
is known. It is thought that this "*+****" was generated by volcanic activity, and little examples of analysis, such as K02:2.5%, 
MgO:2.4%, other CaO. Ti02 and MnO(s). and P205, are acquired as an example of a presentation Si02:66.9%. aluminum203:13.8%, 
Fe203:5.2%, and Na20:3.6K. 
[0026] 

And the rock of said presentation is formed into a baking ceramic at 1 200 degrees C, and it considers as the far-infrared 
radiation powder which ground this to the ultrafine particle with a particle size of 0.5 micrometers. Here, it becomes possible by 
forming a rock into a baking ceramic at 1200 degrees C to acquire the effectiveness which far-infrared radiation powder stops 
being able to oxidize easily, and component change does not take place by this, but continues far-infrared radiation in eternal. 
Moreover, the effect by the blinding into equipment or wear does not occur, without the fai~infrared powder of a precipitation 
condition floating into liquid at the time of engine start up, and being able to perform homogeneous mixing to cooling water within 
the circulation cooling system formed in the perimeter of an engine, and precipitating by considering as far-infrared powder with 
a particle size of 0.5 micrometers. 
[0027] 

Then, said far-infrared radiation powder is mixed in the addition liquid which activated the waterworks with said activation 
equipment. That is. the rate of mixing of the far-infrared radiation powder in engine cooling water serves as range where 0.05 - 
0.1 % of the weight is desirable, the effectiveness of the improvement in combustion efficiency by this rate of mixing being less 
than 0.05% is not acquired, but effectiveness will be saturated even if it makes it mix across 0.1% of another side. It follows, for 
example, is usually about 4000 cc - about 8000 cc of amount of water of the engine cooling water of an automobile, and when 
the rate of mixing of far-infrared radiation powder is made into 0.05 % of the weight, amount of water is set to 8000gx0.05%=4g by 
8000 cc. Moreover, when the rate of mixing of far-infrared radiation powder is made into 0.1 % of the weight, amount of water 
serves as a 8000gx0.1%=8g formula in 8000 cc. 
[0028] 

Moreover, as the ethylene glycol as the antifreezing solution was mentioned above in drawing 1 , a molecule ionizes and activates 
the undiluted solution for engine cooling water which applied this invention by carrying out circulation contact compulsorily 
through activation equipment 1 . And the rate of mixing of the far-infrared radiation powder mentioned above to this antifreezing 
solution (% of the weight) is made into x (0.05-0.1) (dilution scale factor of an undiluted solution). 
[0029] 

Here, the dilution scale factor of an undiluted solution points out the dilution scale factor in the case of diluting the undiluted 
solution for engine cooling water of this invention with a waterworks as cooling water of an automobile engine. As this dilution 
scale factor was mentioned above, it changes according to the atmospheric temperature of the winter for every area, for 
example, in the case of the Kyushu district, is the rate (dilution ratio 2.5) of the water 60:undiluted solution 40 in general. 
Therefore, in the case of the Kyushu district, the rate of mixing of the far-infrared radiation powder to an undiluted solution 
becomes with the range where 0.0025 - 0.25 % of the weight is desirable. By making far-infrared radiation powder mix in this 
range, when an undiluted solution is diluted 2.5 times, the rate of mixing of the far-infrared radiation in cooling water becomes 
0.05-0.1 % of the weight. 
[0030] 

Moreover, the engine cooling water which applied this invention sets to about 7:3 the mixed rate of the activation water activated 
compulsorily through the waterworks by the activation equipment 1 mentioned above in drawing 1 , and the ethylene glycol as the 
antifreezing solution, and makes the rate of mixing of far-infrared radiation powder 0.05 - 0.1 % of the weight to the mixed liquor 
of this activation water and ethylene glycol. 

In addition, the same effectiveness can be acquired even when activated compulsorily through the mixed liquor of a waterworks 

and ethylene glycol to activation equipment. 

[0031] 

As long as the waterworks, such as ionizing a part, and the antifreezing solution of a water molecule are activable with the energy 
generated when water crosses at a right angle to line of magnetic force with the magnet which activation equipment not 
necessarily grinds "****♦*" as the tourmaline and far-infrared emission as electrical energy emission, and the need of being 
equipment with a particle size of about 3-10mm sintered spherically does not have here, for example, was formed in the pipe, you 
may be what kind of thing. 
[0032] 

Moreover, even when there is nothing and atmospheric temperature falls below the freezing point like winter or a cold district, if 
it does not have an adverse effect on an environment like alcohol, it is [ that what is necessary is just that in which engine 
cooling water does not freeze over ] much more desirable [ the need that the antifreezing solution is not necessarily ethylene 
glycol ]. 
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[0033] 

Next, the rust prevention of engine cooling water is explained to the undiluted solution list for the additive for engine cooling 
water, and engine cooling water which applied this invention to drawin g 2 . 

The water and the far-infrared radiation powder in the circulation cooling pipe 5 react momentarily, and water causes 

electrolysis. The science type when causing this electrolysis is H2 0->H++OH- and hydrogen will occur. 

[0034] 

This hydrogen gas will remove the so-called rust with which the metaled tubing front face oxidized, will become still more active 
[ a hydrogen ion (H+) ], and will form a hydrogen ion coat in a tube wall side. It becomes possible for this hydrogen ion coat to 
protect contact to corrosive gas. such as underwater dissolved oxygen and residual chlorine, and ******, and to prevent 
generating of the rust by oxidation. 
[0035] 

Moreover, underwater, a hydroxide ion (OH-) occurs in a large quantity, PH increases by this and an anion called hydroxyl ion 
(H302-) occurs. Thereby, engine cooling water is denaturalizing in weak ARUKARU ion water without the activated impurity, 
degradation of a rusr-proofer and the antifreezing solution is prevented and the stable rust-proofing effectiveness is made to 
maintain with the additive for engine cooling water. 
[0036] 

Furthermore, while preventing degradation of the antifreezing solution, the synergistic effect of activation water and far-infrared 
radiation powder protects clearance of rust, and generating of rust, and the stable rust-proofing effectiveness is made to 
maintain in the undiluted solution for engine cooling water, and engine cooling water. 
[0037] 

Moreover, in drawing 3 and drawing 4 , other operation effectiveness by this invention is explained. 

The circulation cooling pipe 5 internal-surface side prepared in the engine cylinder block 6 serves as an anode plate with a 
hydrogen ion, as mentioned above. 

Since the oxygen in the gaseous mixture of the gasoline inhaled in the cylinder combustion chamber 7 on the other hand and air 
is an anion, the inside of the cylinder combustion chamber 7 serves as cathode. Consequently, a current arises from the 
circulation cooling pipe 5 side into the cylinder combustion chamber 7. and with this electrical energy, high-speed molecular 
motion is subdivided in the mixed gas in the cylinder combustion chamber 7, and it subdivides the cluster of the gaseous mixture 
to all the corners in a lifting and the cylinder combustion chamber 7 in an instant. It is expected that the mixed gas in this 
subdivided cylinder combustion chamber 7 becomes easy to bum, and combustion efficiency increases. 
[0038] 

Then, the undiluted solution for engine cooling water of this invention mentioned above was diluted with the waterworks 2.5 
times, and the fuel consumption after an average of 1 ,200km transit of Nissan Pn'mera (gasoline-powered vehicle):moons in the 
case where it pours in as engine cooling water with a displacement of 1 990 cc, and the case where a commercial long life coolant 
is used as it was as an undiluted solution for engine cooling water was measured. The measurement result is shown in a table 1. 
[0039] 
[A table 1] 





7. 7 5km/l 




8. 9 5 km/I 


fsj ± m 


15. 5 2% 



[0040] 

After pouring in the undiluted solution for engine cooling water of this invention from the measurement result of a table 1 , with 
the average for one month, 8.9454 of elongation is shown, and after two months, if it guesses from 15.52% and large elongation 
being shown also with the average for 1 8.1 7% and two months, six months after, that out of which 25% or more of improvement 
effect comes can be presumed. 
[0041] 

Moreover, the result of having measured exhaust gas ****** of C02 (carbon dioxide), CO (carbon monoxide), HC (hydrocarbon), 
and NOx (nitrogen oxides) in the exhaust gas at the time of the idling of the engine after pouring in the undiluted solution for 
engine cooling water of this invention and per minute 1,500 revolution with the subcompact used in a table 1 is shown in a table 
2. 

[0042] 
[A table 2] 



II g 


KU>?0# 


1 , 5 0 0 W&IVt 




3 0. 0 % 


3 6. 3 % 


co i-mtstm) 


18. 2% 


5 6. O % 


h c mit7m) 


5 6. 0% 


7 0. 5 % 


nox mmMtib) 


14. 1 % 


5 7. 5 % 



[0043] 
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****** of the various exhaust gas at the time of an idling are 2= 30.0% of COs. 00=18.2%. HC=56.0%. and NOx=14.1%. and serve 
as 2= 36.3% of COs, CO=56.0%, HC=70.5%, NOx=57.5%, and improvement in ****** of various large exhaust gas from the 
measurement result of a table 2 in the time of per minute 1,500 revolution (at the time of transit). It became clear that the 
depressor effect of the harmful exhaust gas at the time of transit could be acquired by this result. 

Moreover, as for various kinds, the discharge of exhaust gas is decreasing by the depressor effect of fuel consumption, and since 
it is thought that control also with the discharge of PM (particulate matter) equivalent to the part (15% or more) by which fuel 
consumption has been improved is carried out even if it sees from the coking condition of an exhaust pipe, although 
measurement has not been carried out, it is surmised that the same result also as the demonstration in a diesel rolling stock will 
be obtained from now on. 
[0044] 

In addition, although the undiluted solution for engine cooling water of this invention was used in the comparative experiments in 
said table 1 - a table 3, even when the additives for engine cooling water and engine cooling water of this invention other than 
this undiluted solution for engine cooling water were used, the almost same measurement result was able to be obtained. 
[0045] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the explanatory view showing an example of the generation method of the activation water in this invention. 
[ Drawing 2] It is the explanatory view showing the rust prevention of this invention. 
[Drawin g 3] It is the explanatory view showing the outline of a water cooling type engine. 
[ Drawing 4] It is a partial amplification explanatory view in drawing 3 . 
[Description of Notations] 

1 Activation Equipment 

2 Tank 

3 Pump 

4 Activation Water 

5 Circulation Cooling Pipe 

6 Cylinder Block 

7 Cylinder Combustion Chamber 
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[ 0 0 0 3 ] 

^ct. * n * © mm * \z 9tm a * s t * £ a e a * * a a t o . $ is £ ^ b& l . s 

fc*^7;U5*£©l*3«*!lft*l*MCaE01iiir*Ci:C±*»O5B4ft»^*i&B± 

•gr b t> © . SfiLLC (n>^5>-f7?-5>h?£) **-C#RUTX>-;; 
t L T l> 5 . 
[ 0 0 0 4 ] 

[ 0 0 0 5 ] 

*#Sh5iifO*ftjl»t U. •ti3&»6*ft3S«itff-r4Wljl***i;T<S. if 
ft ic 15 if #J £ §s flD T tttf & © it fi 1 < HltK)5n54»T*5i)l, SliCSA Lfc5t8 

M © ft ft ci o « a* *i t a k -r s jr h c fc a: 5 . t fc . u>»<fta*;u->>>A»ife#b 

£ fe ft 5 . 
[ 0 0 0 6 ] 

*t a « r * * . «. ^4r-*oa:**j:tfft:*«mfcj:t>T«*aftfc»ai*tt*«i8 

* £ ft 9 . C©»aK*fc-3Tttfl«3Xh*»*<ft*. JiHli»*iffiL<S;w 
[ 0 0 0 7 ] 

* 6 U-tf-/t«|j6^8iEAS«*iat, £ ffl 8 £ - 9 > h*ft*»fcfiaUT4IIJttftt 

»?-7>h*t5<!lSTlitS*T**tSi)«*6 ( » «F X ttl # * . ) . 
[ 0 0 0 8 ] 

[ttttXtt l ] 

#11 6 - 1 6 7 2 1 7 # £ * ) 
[ 0 0 0 9 ] 

[ ?)§ # S? ft U J; ? £ T 5 g| H ] 

U*»Ufe*«6l»IBftS**flftka-r**ftTtt, Utf-/"C|*J©ffiffl8*-7> h & £ ft 3* 
ilXBIfflfiSDJ £ ffl £r * - ? > b « A» 6 * * T 5li*^St&D . 

*fc*©s«aKi*m**"*3&ttntffc5&^ «■*«**. 

ft £ - 7 > htt©«AKJ:-3T:3* MiteR|#»«. 
[0010] 

[0011] 

[I£li£S?&-fSfcs6©^©] 
±E©B«*ajS-r4fcftt. *3B9nc«*x>3?>frSI*aSi|]JWtt, * «■ ? © - « *» 

-r*>{t$n£fisttft*£. K«ttfls*K:«Aan«¥i%tt«**i o^HTcPin 

[0012] 
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Z fz & <D ffi & ffl ffi &ffl & & & L tz 3^ > i? > 1$ ft * m M ®. & . l*t*tKLTI/y>ft 

. fcijttf**HJft;£©*ft«**itr*a*6 0 : m « 4 0 © f J ft T* 35 * . 
[0013] 

i * £ © B IBJ W E £ C <t i3*^H + 'f^->i:OH-'r^->(cm^^»^n. g ?S ft L H 

w:*>**ss©SBf::**'f:*->&fflt£»i£k. **©»«*•*>»«**&£*©*£ 

te#X£©»tt*te£. «ftJBA£l*Jffa. 
[0014] 

t5T*»?o-«#< *>ftsn«fittil:*. if:ttB^8l:j!fl,tlftl:** ! i85B 
, »SlM4a?S*»K:**x*Jl>¥-CJ:oT*4»©<:*>C«SjM*. * © < > ft # 

<s it £ n , *n*TT>f^-^©«#*#r;T^fcJSttfto«v»**att. 7 5 x ft ?ft £ ?ir 

tffciSttfcOKH ^©«£ft*©*T«. «Sitfl&£oi£M«7«ltfl: 

[0015] 

[0016] 

[0017] 

d n t , * %w © x > 5? > » a * m mm\z , ?**ii/T«Atfxf i^>jnja-*o» 

IfftteiJfctJ'&TKe 0 : S«4 0 © #J ft ) ffl l> £ £ £ K <fc 9 . 1 0 /imKTIllil**nfc 

%ttmzti, m 58 ft l h * -r * > *» « s c a? ® {3 * & -r * > & m * £ t . * * © » # 

[0018] 

$ 6 , 8t * . &4lrUia**«K**x***-fc±:>T#*©<*>fc»€rawt. * 

©f;*>ft#(Eii£n, -tti*-ev-f^-^flD««rtfftfT^fcBttfco«n**Htt. ^ 
ft *<{E3ian*ctt!fto, cnKJ:0x>5?>j**i*K:££ns** 

[0019] 

* & , *»Wfc«*x>s?>»ai*M:, »K*K:^*tt*f*-»-r*fc*o*lP«fc*^T 

[ 0 0 2 0 ] 

**wox>3?>»aji*H:. TSttHtcxf ^-j^T^Sg^i 
0 jimHTl:tt»Sftfcj8*ft«*«ft»*n5SE««M4*nftSttfl:**. X > > & 
l*HTfflt>Ktl:J;0, 1 0/imHTi:tt*4nft*#»t#D[ltin«aSi* 
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£0*MttfifcCJ:D#i6*HM*>iOH--f*>C«jB;#*Sft. S^ftLtHM 
[ 0 0 2 1 ] 

:iifto, utii:±oi>y>ft«*fc*ift5^**o*lkSRii/. » » » * * It 
jt l » z z t in *j m t it & o 

[ 0 0 2 2 ] 

ft < , *togffjl:J;5fI»)gi$^#Si:igl<&5. 

[ 0 0 2 3 ] 
[5g9J©*J6©^ffi] 

[ 0 0 2 4 ] 

£ © ffi ft 8 « . H«tt*S©i*Jfflfc. igX^;K-SW«|tl/TOh^7iJ>tl 
[ 0 0 2 5 ] 

l»niS»«t4»5tl/TB. S i O 2 <i: A 1 2 0 3 ££fi)c7}-£l-F e , O 3 , N a 
, O , K 2 O , MgOtfflit*14tt*3E»S5SfflV»S4 , a* £ © ck 5 ft 

»C^,«g5HTH, ;ctx«K6?I*Bttf TtffitSH^tt^ST r p$ « S J fc V» 

E>nT&<3,ffl/&#Ji:LT, SiO z :66. 9%.A1 2 0 3 :13. 8%. Fe 2 0 
a : 5 . 2 % . N a 2 O : 3 . 6 % , K O 2 : 2 . 5 % . M g O : 2 . 4 % . ^ © ftfi C a 
O . T i Oi, M n O , P!O s ftt''>iO»?rM##^nT^2>. 
[ 0 0 2 6 ] 

tLTItE»aoS5S 1 2 0 0 CT?ftltt7 3 7 ?ftl. ^SIIO. 5^mOli 

*»*ai*«t"N#aib, x>y>«BK«»t6n*aai»aiSEitrtr»a*^o^ii&jB 

t ft ^ . 
[ 0 0 2 7 ] 

3fc©T&5.SP*,X>v>&2$7K*©S#^«;&Sm*©gA^i;£0. 0 5- 0. II 

^ 31 g Sj * <D x > y > ft 21 7k © Tic mtt%3 4 0 0 0 c c~8 0 0 0 c c & T* & 0 , it g£ S£ 
tttt»*©gA*«0. 0 5 i i % i L 1 1 § l: fl , 0 0 0 c cTB 8 0 0 0 g 

X0. 0 5X = 4g£fc*.Sfc. a**«tt*t»*©gA*ttO. lfili%i:bfc^^ 
C tt . #i# 8 0 0 0 ccfli 8 0 0 0 gX0. l%=8g<DmW3:£teZ>. 
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[ 0 0 2 8 ] 

BlCJUTtitlfciJl:, Sttfkgll^IbT^SJWCfiaMStSuilctt) 

£A¥ ( 2 S % ) £ . (0. 05-0. 1) x ( Ms <Z> fg- §J 3?) tf5. 
[ 0 0 2 9 ] 

©#?OgIl:(£:DTlt) 0 , It t Z.\i1imi&J5 0>m&V3.&i5tSi3i7k 6 0 :Jg^4 0K>fiJ 
( # 2 . 5) T » 4 . b fc 4* -3 T , iljfli^Ol^ttt, a«Et»-rSiS*^«ft 
»»*0iIASpttO. 0 0 2 5- 0. 2 5 ii % L i S 5 . £ © 16 H C fi * 

^$&fcf*»*£2IA£-ti5Ci:lcJ;r), ft & £ 2 . 5ftt#RLfct*tJ*ai* + ©JS# 
BO . 0 5- 0. 1 S £ * £ & 5 . 

[ 0 0 3 0 ] 

* fc , *»9!SafflLfcx>-;? Hi C*^TSt»lfcSttfttll 1:1** 
*OlA¥50. 05-0. lllXiti. 

[ 0 0 3 1 ] 

SX^;i-^-(:j;^T7K^ J ?0-a*-1'^>'ft:T^^a:±*^^«^&Stt{bT#Sfcro 
v tb n If t> ft tj. 5 fc © T * ^ T fe A ^ . 
[ 0 0 3 2 ] 

Atf7A3-*©J:5l:l*C*fl6SB!SaKfe<!)T»ftH:iO-Ifftlw. 
[ 0 0 3 3 ] 

*CH2C*58"W*affllx&x>i?>»»*ffl*jDM*J:^x>i?>»^l*fflI[*3fel/C 

<Dm%ttmZ&Z.?m<D&¥3Z.VH 2 0-*H++OH-T'$>D. tt 4 C t i ft 

5 . 

[ 0 0 3 4 ] 

H©**#xa*£JR©fF3EiS©»<liLfc, Hto***»*Ht£L. S5C*Ht> (H 

+ ) aumnttto . ^mmizKmf *■ > SM^^BK-r * z. teas . £©**-f*>&« 

i:±c>T*>»>©»#tt**»S**«©**tt#xi*eii£©«*£KFaf. & {t fc <fc 3 

[ 0 0 3 5 ] 

* fc . *fi:a*K-f t> ( o h - ) «!^ii:5SSl, ;ftC±!)PH*i«iD, fc H n 

* > )l < * > ( H , O , - ) il>57<^X'f *>#»4t*. ai:±Ol>y>ftai 
[ 0 0 3 6 ] 
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[ 0 0 3 7 ] 

S fc . B 3 fe «fc xf m 4 i:*HT*38il:i4i«)^ffljS*6HWt4. 

X y v > © -> U > ^ - 7 □ y * 6^ISW^»tl-i.{iS^S|] i g5F*3MHffinSStlMiLfccfc-5>lC7K 
*-f:i->K:J:iJ|»«a:&*. 

* > -c * * fc a . i/'j>^-*»*7rtttiinita:*. ^ © m . « » & ai * 5 Aw a» 6 -> 

os^^^c*a»?a»*scL. >"j >y-«tt£7i*j©in*3--e©g£ft©275;* 
^-*BRfCim«-<fr«. ;oi»ftint-/'j > ^ - it & £ 7 rt©fis#x«»s*.*T 
< a o , « ir 5a m # m * * c t ** ^ s * n a . 10 

[ 0 0 3 8 ] 

■e:f*Jtl/ft*Jt«OI>5>>»**Hll**J:*T2. 5SCtRl/THf * - 
? ( # V U > * ) 9 9 0 ccCI>y>SS*HTSXLfel^t- X > v 

, 2 0 0 km^fT^W^^*2iSbfe. *-©«l£IS**£l Kit. 
[ 0 0 3 9 ] 
[Si] 





7. 7 5 km/I 


same 


8. 9 5km/l 


|R| ± * 


15. 5 2% 



[ 0 0 4 0 ] 

4%fc#tf£*L, 2 ^ fl^Tii 1 8 . 17%, $f;2^3^©¥^T-fcl 5. 5 2 % t 
XtRtttoZfi&ijiLT » * £ tfr + Z t . 6 *■ ft C tt 2 5 X tt± CDSf ft 

fcroiiJlTf ft. 

[ 0 0 4 1 ] 

* ) . CO ( - * * ) . HC < & ft * * ) *5iUCNOx ( * * ft « ) © » ft # X # 

[ 0 0 4 2 ] 
[ft 2 ] 



Jg g 


7-f h*'j>^B# 


1. 5 0 0@fe/» 


co 2 (=»Mb£*) 


30. 0% 


3 6. 3% 


CO (-BMb«f&) 


18. 2% 


5 6. 0% 


H C (ftfls**) 


56. 0% 


7 0. 5% 


NOx (Mgfcttl) 


14. 1 % 


5 7. 5% 



40 



[ 0 0 4 3 ] 

ft2®ft£ftft*&. T-fFU^fcOSMtfaoflUbStt. CO 2 =3 0. 0%. c 
0=1 8. 2%, H C = 5 6 . 0%. NOx=14. 1 % T £ 9 . ft # 1 , 5 0 0 Hgfif 
( * ff ) T tt . C0 2 =36. 3%. CO=56. 0%, HC=70. 5%, N O x = 
5 7. 5Xfc*IB&*ft#;tJX©*fl:*0fil±ifcT3T^*. H©li*fcJ:0ftfTl»fc* 
** -5 * § ft jtf X © *) ffl ® m £ % % ft 6 C t # « W L fc . 
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l)t)0©i+'/-Xl-;H^O*-*>MtIo*?ilTfc. PM ( m. ¥ t) H ) co E±i 

ifciSiiacf *nfc» (i 5 x a ± ) tH*o»««'SftTt>5fe©t#ii6n5ci 
6 . ^»T-f--ifJi'*TO*Bi:fePI*o«Jlttf»Sh5tiilll*n5'bOT*s. 

[ 0 0 4 4 ] 

ft *5 , NBS1 - a3fc*lt*iktt*»K*t>Ttt*58tH©X>S?>JimJ*fflK*tttffl 

[ 0 0 4 5 ] 
[ 5S H © $ H ] 

a±iB^T*&*n<*5S9Ji;:J:ntf. ^m^, *ftiM4^*ttSft^-r*fc»©x>v> 
fr»*ffiBB*fciix>y>»aj*settfl:3ii-fc3*.T, a^^^SrftW1-a^5& 3 F 
Hill o»nHTi:Ml/ft»*6IAS*s:ti:iot, ffi 14 ft * £ © ffl fit a m tc 

[ 0 0 4 6 ] 

jt#fl-ig|ft»$*£LTS i O.iA l ! 0 1 Jt«»Hf;SSgeS¥^fi|l 0 /x 
mHTl:»ftl/fc»*tffll>5i:tl:i5T. fE B-« © « in c J: 0 S # * « © ft I* 3» * s 

cft«ft«#*T*. *ofi ?^ai8ii«j?aKt5:tta<. sififflguti'M 

[ 0 0 4 7 ] 

* )v * - \z& r> x > u > y - & & ft <d m s x * ^ & m # ? m m z & ^ l . -> u >y-m 
tt*rt©R**T©fl*ft©i>?**-**i*»::ffl$MbT5. c © IB » S n fc •> u > ^ 
-i«ft*rt©fl£#*B: fcO. I*»*i««t8Ctl:J:0I*(OHl±6J:tf 

[ H S © ffi * ft ft B J ] 

[ B 1 ] ^BWCfcttSStt^©^:^©-^^^^**. 
[12] *8W©i*flffeflISjft-rRJ!UHT»$. 
[03] *»«I>i;>OtIfi*tE"BH-C»*. 
[04] B3Cttfa*»ft*R»iBTftS. 
[ «F ^ © R W ] 

1 if tt ft « B 

2 * > ? 

3 # > 7 

4 ffi tt ft * 

5 MStftgifr 

6 -> U > y - 7 n v V 

7 -> 'J > ^ - * « S 
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